DURnNG the past year, observations have been made on the fungi isolated from routine sputa cultured on Sabouraud's dextrose agar at both 220 C. and 370 C. Because of the ubiquity of fungus spores in the atmosphere it is not unexpected that filamentous fungi are isolated in sputum cultures quite often; yeasts, part of the commensal flora, are present with greater frequency. Sputa from 1,700 consecutive patients suffering from various diseases were examined by culture at 370 C., and, as was to be expected, 43 % of them harboured Candida albicans. Of several other yeasts which were grown, C. tropicalis and Torulopsis glabrata were the most frequent to be isolated, each occurring in about 5 % of patients. Aspergillus fumigatus was isolated from about 6% of these patients; it colonizes readily within bronchi and damaged lung tissues and has pathogenic properties not possessed by other contaminating fungi. Other filamentous fungi, including, A. niger, A. nidulans, Penicillium sp., Paecilomyces, Mucor sp., &c., were in all isolated from only 3% of this group. When sputum was cultured at room temperature, A. fumigatus was less predominant; Penicillium species were isolated and recorded with much greater frequency, as were other contaminants like Paecilomyces species. In a recent series of sputa cultured for one week, 142 specimens yielded Penicillium species at 22°C., compared with only 18 isolations from the same specimens at 370 C. The reverse occurred in the case of A. fumigatus. This fungus was grown from 25 specimens at 220 C. compared with 69 specimens at 370 C. Therefore for an examination of sputum specimens, an adequate primary isolation of fungi can only be
achieved if both temperatures are used in the cultural studies.
It is hoped from studies of this kind to establish the relative importance of these contaminating fungi, and of A. fumigatus in particular, in one of four different possible roles. Firstly, the fungi may be transient residents in the bronchi following inhalation. Secondly, they may be persistent or recurrent allergens in the respiratory tract of asthmatic patients. Thirdly, they may be persistent or recurrent residents in the so-called allergic type of aspergillosis so fully described by Hinson et al. (1952) , a condition which appears to be quite distinct from asthma. And, lastly, the source of the fungus may be from a focus of infection in damaged lung, as for example, from an infected cavity, or from a mycetoma.
We have at the moment no conclusions to report about the ability of fungus spores to persist in the respiratory tract of normal or diseased subjects. The second possibility, that A. fumigatus may be a responsible allergen in asthma patients, is at present receiving further study.
In the allergic type of aspergillosis, the fungus apparently excites the secretion of exudate which temporarily obstructs the bronchial lumen, giving rise to collapse of affected portions of the lungs. In our experience, only A. fumigatus is associated with this syndrome. A notable feature is the scantiness of the fungus in the bronchial secretions; the tenacious exudate expectorated by these patients during an attack has often to be examined with great care in order to demonstrate the fungus filaments within it. On receipt of a clinical history typical of this kind of infection, repeated examinations of sputa should be made if no fungus is isolated in the first attempts. The form of the fungus in the bronchial exudates of the hypersensitive group of patients is mycelial whereas spores are presumably responsible for attacks in asthma patients. The well-recognized predisposition to this disease which occurs in agricultural workers, gardeners, poultry keepers and others handling hay, straw, or cereals on which A. fumigatus readily vegetates, has been obvious in our series of patients. The presence of the fungus in the sputum of this particular type of subject is, however, clearly a matter for very careful interpretation.
Finally, the fourth possible role of these fungi, namely as invaders of lung tissue or of tissue spaces: In our experience, such invasion always occurs in lungs previously damaged in some way and A. fumigatus alone has been responsible. The abundance of fungus growth in the pulmonary tissues is a notable feature of these cases. The readiness or difficulty with which the fungus is isolated from the sputum will depend quite obviously on the freedom of communication of the diseased area with the bronchial tree. Where the walls of a cavity are invaded and air is present to allow sporulation, then sporing structures may appear in the sputum. On the other hand, in those cases where the fungus is vegetating in a closed space the structural form of the fungus is mycelial and it is very rare to find sporing structures present. The lobulated mass of a mycetoma consists almost entirely of fungus mycelHum and abortive attempts at sporulation on the surface can only be found with difficulty.
Sectioning of these mycetomata has shown that the superficial parts of the fungus mass Proceedings of the Royal Society of Medicine 30 consist of actively growing healthy fungus mycelium from which positive cultures may readily be obtained. As one gets towards the centre of the mass there is, however, a predominance of degenerate mycelium and cultures from this zone are often sterile. It would seem that a feature of at least some of these mycetomata is to produce white non-sporing cultures on Sabouraud's medium on primary isolation (Riddell and Clayton, 1958) . After prolonged culture scanty patches of greenish areas typical of A. fumigatus may develop which allow identification to be made. Therefore, when the presence of a mycetoma is suspected great care and sufficient time should be taken to identify completely any white non-sporing fungus isolated from the sputum or resected lung. Dr. Riddell had given a very interesting survey of the pathogenic role of fungi and Mr. Austwick understood that he concluded that many of the fungi causing systemic mycoses were essentially saprophytic in the body. Thig concept may possibly be disputed on the grounds that a species such as Aspergillus fumigatus can be demonstrated to be primarily pathogenic and moreover usually has a distinct parasitic morphology in the infected tissue.
Dr. Winner's paper was a notable and fascinating contribution to the study of pathogenic yeasts and would provide much stimulation for those engaged in accumulating knowledge of this type of infection in animals. He also indicated a way in which some of the fundamental problems of fungal pathogenicity may be approached.
Apart from their mycological interest, the importance of the dual ringworm infections described by Miss Partridge appeared to lie in the trouble which they might cause when specific methods of therapy are available.
Miss Clayton had ably demonstrated the necessity of using a second, lower temperature of incubation when dealing with certain morbid materials in order to obtain a more complete picture of the presence of fungi. Such apparently saprophytic fungi isolated in this way may have a pathogenic significance at present unsuspected.
Dr. A. W.
Frankland, in answer to a question about susceptibility of birds to aspergillosis, said that J. V. Beer at the Wildfowl Trust, Slimbridge, had found that it was possible to culture Aspergillus fumigatus from the throats of 10% of the healthy birds.
Dr. Elizabeth Hamilton working at the Wright-Fleming Institute had always been able to find aspergilli in the bird seed fed to budgerigars. He believed that this source is the commonest potential hazard in patients with pulmonary eosinophilia due to aspergillus sensititivity.
The bacteriological findings in sputum specimens may represent contaminants from the throat. He asked Dr. Riddell if, when Aspergillus fumigatus was grown from a sputum culture, he considered that the spores had necessarily reached the bronchial tree? Also using careful mycological technique, how often would it be possible to culture aspergilli from the sputum of a chronic bronchitic?
Dr. J. Pepys said that, in view of the importance of allergic sensitivity to the airborne spores of fungi in asthma, it would be helpful to know in the case of Aspergillus fumigatus, for example, where the fungus is commonly encountered in appreciable amounts, and whether its incidence is affected by climatic, seasonal and geographical variations.
Mr. Austwick, in reply to Dr. Pepys' question about the natural occurrence of Aspergillus fumigatus, said that it was present in small quantities almost everywhere in soil, but only developed profusely in decomposing plant and animal products, for instance in hay and straw, more especially when these had been allowed to heat up during storage.
Dr. Riddell agreed with Dr. Frankland that Aspergillus fumigatus might be a throat contaminant. He could not say in what proportion of those patients growing A. fumigatus from their sputum the fungus had originated from the bronchial tree. Bronchial aspirates examined from a few patients had shown that this was the case in at least a small proportion.
Aspergillus fumigatus had been present in the sputum of approximately 5 % of 600 bronchitics examined at the Brompton Hospital.
